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© ProcessfortrMiproductIonoffonn.te«. 

© An .M ester of fomjc acid I is ^ d p Xnct"as 
cfrbon monox.de with an alcoh ^ epox ^ e 

catalyst. of (a)aguan,d,neo ^ ^ be ^ ^ 
The amid.ne or £»™» ne *™ „ id pha8e at pressures 
process can be 0 P erat ^Le ra res from 40 to 150°C v/rth 

"b^r/s 

the alcohol to the formate ester. 
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i «. to a proceaa for the preparation of al*yl 
This invention relate, to » * alcoholB . wtyl eatera 

e.ter. of formic edd by ^"^eed „ fornlc acid itself ehlch 
ot formic acid can be "^7^ treatment o£ crop8 and as a 
l8 a valuable chemical need for the 

chemical intermediate. U »77 . 

It has teen previooely reporte latad to methyl 

Vol pegee «M« - T^^Tl^ — *~ « 
foI mate uaing. » "^'^ne mhich are cyclic emidinee end are 

zr^~~r^~* — • — - 

o£ alcohol a, chared «ith ah for the 

eccording to the coBprlseB meeting carbon 

aeration of a, - ^ » „ catalyst> an effective 

- monoxide with an alcohol in the p or (h) a 

emonnt of Ca) a * a compound containing an 

compound containing an amldine gr P 

0 eport :; rie- — - — • — thc grouping 

/" . conveniently the free velendea on the nitrogen atom, are 

N — , an A the free valency on the 

cached to carbon atome or ^^J^. ln ch e letter «e. 
25 carhon to another -hon^ r ^ taIB aal dine in the preeent 
the structure will be a guan 
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W , , r include guanidine. 

Ration - -tT^^ ^ for e^X - ^.3- 

cO 



. . , c .3.4.0] undec-7-ene of the formula 
or 1,8 dlazabicydo 15-*- * 
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20 



is conveniently a 1« 



i fiTol dec-5-ene of formula 
or 1,5,7 triazabicydo 14.4.01 

6o 

, „ containing compoui 

The epoxide group conta 

alkyJ Toe oU ^ a. a Xo»er 

pxo pyXene oaide or 1:* ^X-o^ cont^g 

mixture; is f f reaC tants. 

by veight hased on the «elght of - ^ ^ superatmospherlc 

Conveniently the process oe ^ ^ (lBltt4 

assure, for e*a*pXe, aao'C. 
C e*peratnre. for e^pXe * staining fro* X to 

Tee sxeohol is co^eotW ^ ^ 

10 carhon — « -» te » is therefore intended » 
^ tere alVcyi in the present speci 

include araXkyX. secondary Xover (e.g. 

PreferahXy the ethanoX, n-propanoX, 

35 to C 6 ) ^iI ,tatiC ilCOb01 ' 
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«i or n-butanol, or secondary butanol. 
or ^^ -^ monoxide i8 contin uously BuppU d to the 

Conveniently carbo monoxide used in tbe reaction, 

reaction zone to replenish ca 

By the term guanidine group is meant the gr P 
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has the formula shown above. pre f e rred that one or 

more of the nitrogen ! l : C6 1 »c h as methyl, ethyl sod 

or monovalent orgeoic ^ — - - ^^1 _ 
An flCV clic guandine can have five amy-i. o 

An acyclic gu ^ ^ ^ 

r=sr -rsr r= r=_ ... — - 

solution. 

25 SH2 ^oI„ctlon of methyl formota from methanol. , 

A UKM High pressure stirred autoclave vss charged with 23.9gm 
n i 7am of 1*2 propylene oxide, and 3.6gm of 

tntained between 48 and and 56 hat by replenishment from a 
^Tl . gss Shsotptlon hsd ceased end the aotodsve 

r cooled to 0-0. Analysis of the ll,uld product *ga 
chtomstogtaphy shoved s methanol conversion of 
35 to methyl formate of 98X. 
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Example 2 fnrinBte from methanol. 

Auction of «t h yl formate fr ^ 1;8 _ dl aaabicyclo 

Sample I was repea ted £ ^ e of tbe product 

methyl formate of 95%. 

faction °* ,^"5^ I...*-—— 

Example 1 «as ~~;ZZL . ^ • — ' ° £ ~ 

methyl formate of 93%. 

Example 4 from methanol. 

~-zr« ^ — — — 01 

^ a selectivity to -byl *— - 

20 5HSE ^uctioa of "^"^XttCo. »•« *— ^ ~ 
Example X was repeated exc ^ ^ product mixture 

aaed in Plaoe of propeoe oxide eelectivlty to metnyl 

Bb owed a methanol eoveralon of 
formate of 99%. 

Tfca autoclave described e P ^ ^ ^ 

araanoLLo*. of 1-2 propylene _ pressurised to 
naaaing twice with carboy , mo ^ ^ ^ 

83 bar with carbon monoxide and the ?re8 sure was 

(U00 rpm). Rapid gas absorption fron . cylinder, 

stained between 73 and ^ wa a cooled to 

"~ Z rrJTZT^ sbowed an etbanol -version of 
n°C. Analysis of trie piu 

n activity to ethyl formate of 98%. 
67% with a selectivity t» 
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ExampleJ. 
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15 93X. 



Example 1 was repeated in «* » version of only 

^.i. ox the " - » e " CCtiTC 

^rrrr-^o,^., 
« u . — - - — fo ™- of 

52SSEiSj - . stirred autoclave was charged with 25.4 go of 

20 A m 1 high pressure « ^ yclo ,^. 0I dec-5-ene 

mat hanol and 4.3 g» flo8hed ^ with carton 

(TED). The autoclave was sealed ^ 
-o.de. following which it waa ^eeeu^ d t ^ ^ ^ 
monoxide and finally heated to 120 C * ^ 48 and 

25 gas absorption occurred and the pr ^ ^ „, absorpt ion 

* har by replenishment from a Analyai8 of th e 

^ T £ ? r^-aP^owed a methanol conversion of 

30 ExemEleJ. „. atc d except that the temperature waa ^intained 

Example 8 was repeated exc P ^ ^ „ 

35 ^^le S was rep ated except that 4.3 gm of 



5 



0104575 

6 



rjrrrrrr— — - - - — 

formate. 

taction wascontinued f « 3 7 ; to ^ formate, 
showed a methanol conversion of 71 to ~ 

10 Example 12 J 6 o{ S ,H,» l .H l - 

Example 8 was repeat., except that » q£ an4 the 

tetramethylguanidine was o£ ^ ^ ^ 
taction was continned for 3 hours. J 
showed a methanol conversion of 131 to me 

15 ■ ^ 5 . 7 „ of S.Hl-Dicraohexvi- 

Example 8 was rep .„_,.] guanidine was used as a 

N ll- l2 ,a > 6,S-tetraweth y ^iperi^ 1 ^ ^ 3 hourB . 

catalyst in place of » - *• ~ ' „ Mthinol COOTers ion of 13. to 
Analysis of the product mixture 
20 methyl formate. 

52S=ElSji „ crihed in Example 8 was charged with 26 gm of 

The autoclave descrihed in P twice with 

sthanol end 4.3 gm of TBD and seeled. Af gg ^ ^ 

earhon monoxide, the autoclave^ - — sClrrln g (12 00 rpm). 

25 is: ^zz:z _ - — — - » 

^ a total selectivity to ethyl formate. 

SSHElS-i 5 - ., -W in Exsmple 8 was charged with 26 gm of 

~ 80 "t;%To ™ '"led. After flushing twice with 
30 n-propanol and 3.3 gm of uri8ed „ 91 b « rtt h carhon 

—~ — TrSTf* 2 hours with stirring (1200 rpm). 

ss - — — ■ of 28t 

with e totel selectivity t n-propyl formste. 



35 



6 



0104875 



Cg agratlve Experiment 3 X .8-oiasabicyclo 

--^Z^ZTTV^ except h.t 4.4 S* ^ 
15.4.01 u.ce-7-ece D B» - u.ed P X.ce . M». *- 7 ^ 

Comp.ri.on o« MB „„ only 5X vheree. it - 37Z 

o£ ethanol in ethyl formate using actl ,ity of 

usl „ g TBD 1. Exemple 14. ™. demonacrace. the g rea 



the TBD. 
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Claims: _ . „ ^yl eater of formic add 

1- A for the prep ^ aa alcouol 

sn ich procese compriaas react!* t J* catalyat , ee effective 

ctascteriud^^ * ^ ^ anldlne ^oup or 00 a 

^^ T ^ 0 IX ^p Z a compound coetaiuleg aa 
expound coutaiuing aa amidiae group 

epoxide group. ln the „Ur proportion of 

Tr^- ^ claim 1 -rein - guaaidiae group la a 
cyclic arructure. the guanidine group 

*• * PIOC "; : l^aToue «f the nitrogen aroma .era aa inert 
is acyclic and at least 

„„c„valent orgauic 4 „ heret . rue guauidiue _ a*yl 

5 . A proceas aa claimed la claim atms _ 
or euoetltuted al.,1 » * * pieceding deima mHerein 

<• * t it::: » - * - - the tMpetsture 

tne pressure is 



from 40 to 150°C. 
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